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© Suction recovery device for an ink jet recording apparatus. 

© In a suction recovery device in a liquid jet re- 
cording apparatus in which the discharge port sur- 
face of a recording head (1) is capped by a cap (17) 
in response to the movement of a carriage (2) carry- 
ing the recording head thereon and which is pro- 
vided with an atmosphere release valve (23) for 
introducing the atmosphere into the cap (17) after or 
during the suction of ink from the discharge ports, 
provision is made of one (22) or more rails (22a, 
22b) disposed on the back of the cap in parallelism 
to the direction of movement of the carriage, and 
driving means for providing a time difference be- 
tween the timing of the capping drive of the cap (17) 
and the valve closing timing of the atmosphere re- 
lease valve (23) in response to the movement of the 
carriage (2) to the suction recovery position. 



FIG. 7B 
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SUCTION RECOVERY DEVICE FOR AN INK JET RECORDING HEAD AND RECORDING APPARATUS 

HAVING THE SAME 



BACKGROUND OF THE INVENTION 



Held of the Invention 



provide a recording apparatus which can be made 
compact and yet can be improved in the through- 
put of a mechanism for changing over the interior 
state of a cap. 

It is still another object of the present invention 
to provide a recording apparatus in which timing 
control of high accuracy utilizing a capping mecha- 
nism is simply carried out. 

Further objects of the present invention will be 



understood from the following detailed description 
of some embodiments of the invention. 



5 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view showing an em- 
bodiment of a suction recovery device in a liquid 
jet recording apparatus according to the present 
invention. 

Figures 2 and 3 are perspective views of a gear 
mechanism illustrating the change-over of the 
paper feed driving and the cap driving. 
Figure 4 is a cross-sectional view showing the 
details of a capping unit. 

Figures 5 and 6 are perspective views showing 
the details of the suction recovery device. 
Figures 7A - 70 are plan views illustrating the 
capping and the operation of an atmosphere 
release value. 

Figure 8 is a timing chart illustrating the opera- 
tion of an embodiment of the present invention. 
Figures 9 to 1 1 are schematic perspective views 
showing second to fourth embodiments of the 
present invention. 

Figures 12 to 16 are schematic perspective 
views showing fifth to tenth embodiments of the 
present invention. 

Figure 17 is a side view showing the state when 
the cap of the recovery device in the ink jet 
recording apparatus according to the present 
invention is opened. 

Figure 18 is a side view showing a state in 
which the cap is pressed by the recovery device 
of Figure 17 and the atmosphere release valve 
is opened. 

Figure 19 is a side view showing a state in 
which the atmosphere release valve is urged 
and shut off with the cap pressed. 
Figure 20 is a perspective view of the ink jet 
recording apparatus according to the present 
invention. 

Figure 21 is a side view showing the structure of 
another embodiment of the recovery device in 
the ink jet recording apparatus according to the 
present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Reference is had to Figures 1 to 11 to describe 
embodiments of a suction recovery device in a 
liquid jet recording apparatus wherein the dis- 
charge port surface of a recording head is capped 



This invention relates to a suction recovery 
device in a liquid jet recording apparatus, and more 
particularly to a suction recovery device for pre- 
venting the clogging of the discharge ports of a 
liquid jet recording apparatus in which recording w 
liquid droplets are caused to fly to effect recording, 
due to the evaporation or the like of ink. 



Related Background Art 15 

It is a well-known technique as disclosed in 
U.S. Patent No. 4,745,414 to effect pressing recov- 
ery and suction recovery from a recording head 
through a cap member, thereafter open the mterior 20 
of the cap member to the atmosphere and intro- 
duce waste ink into the absorbing member of an 
ink collecting portion. Particularly, this introduction 
is called idle suction and is described in detail in 
U.S. Patent No. 4,739,340. 2 s 

On the other hand, during the capping process 
of rendering the cap closed relative to the record- 
ing head, air is introduced into the recording head 
with the pressing by the cap, and the suction and 
pressing recovery technique utilizing this is an ex- 30 
celient recovery technique disclosed in GB Laid- 
Open Patent Application 2184066. 

However, there has been no simple and in- 
expensive construction for changing over the inte- 
rior of the cap from the closed state to the opened 35 
state. 



SUMMARY OF THE INVENTION 



40 



It is a primary object of the present invention to 
provide a suction recovery device which can ac- 
complish the recovery process within a short time 
and moreover can be simplified in construction. 

It is another object of the present invention to 45 
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by a cap in response to the movement of a car- 
riage carrying said recording head thereon and 
provision is made of an atmosphere release valve 
for introducing the atmosphere into said cap after 
the suction of ink from the discharge port and 
wherein provision is made of one or more rails 
disposed in the back of said cap in parallelism to 
the direction of movement of said carriage, and 
driving means for providing a time difference be- 
tween the capping drive timing of said cap and the 
valve closing timing of said atmosphere release 
valve in response to the movement of said carriage 
to the suction recovery position. 

The driving means, as a means for simplifying 
its construction, may be means for delaying the 
valve closing timing of said atmosphere release 
valve with respect to the capping drive timing of 
said cap. 

Further, as this means for delaying the timing, 
it is desirable to provide a level difference portion 
whose fore end portion bulges toward the head on 
said rail portion which responds to said two driving 
timings. 

As the shape of this level difference portion, it 
is preferable that where said rails are plural, the 
level difference portion of the rails for the capping 
drive of said cap be provided more toward the 
printing area relative to the level difference portion 
of the rails for the valve closing of said atmosphere 
release valve or the level difference portion of the 
rails for the valve closing of said atmosphere re- 
lease valve be provided at the same position as the 
level difference portion of the rails for the capping 
drive of said cap and the angle of inclination there- 
of be made gentle. 

According to the above-described means, an 
actuating member (arm) for driving the cap and the 
atmosphere release valve beam against the rails 
with a time difference in response to the movement 
of the carriage to the suction recovery area. Ac- 
cordingly, it becomes possible to effect the cap- 
ping drive of the cap and the valve closing drive of 
the atmosphere release valve without an exclusive 
actuating member of complicated construction op- 
erable in response to the movement of the carriage 
being provided on each of the cap and the at- 
mosphere release valve. 

Design is made such that the capping drive of 
the cap is effected prior to the valve closing drive 
of the atmosphere release valve, whereby the at- 
mosphere release valve is closed after the capping 
of the cap. and during the capping, the interior of 
the cap is pressurized to thereby prevent the dis- 
charge ports from being pressurized and the re- 
lease of the atmosphere in the cap after suction 
recovery can be effected prior to the opening op- 
eration of the cap. 

A level difference for effecting an operation 



conforming to the capping drive of the cap and the 
valve drive of the atmosphere release valve is 
provided on the rails, whereby the pressing drive to 
the actuating member for the cap is first performed 

s and capping is effected, and then the valve closing 
of the atmosphere release valve is effected. After 
the termination of suction recovery, the valve open- 
ing operation of the atmosphere release valve is 
performed, whereafter the opening operation of the 

jo cap is performed. Accordingly, a series of oper- 
ations for suction recovery can be automatically 
performed in conformity with the movement of the 
carriage and the state of contact of each member 
with the rails. 

[First Embodiment] 

Figure 1 is a perspective view showing an 
20 embodiment of the suction recovery device in the 
liquid jet recording apparatus according to the 
present invention, Figures 2 and 3 are perspective 
views of a gear mechanism illustrating the change- 
over of the paper feed driving and the cap driving, 
25 Figure 4 is a cross-sectionai view showing the 
details of a capping unit, Figures 5 and 6 are 
perspective views showing the details of the suc- 
tion recovery device, Figures 7A - 7D are plan 
views showing the capping and the operation of an 
30 atmosphere release valve 23, Figure 8 is a timing 
chart illustrating the operation of an embodiment of 
the present invention, and Figures 9-11 are sche- 
matic perspective views showing second to fourth 
embodiments of the present invention. 
35 Referring to Figure 1 , the reference numeral 1 

designates a recording head provided with a plural- 
ity of discharge ports for discharging ink droplets 
therethrough in conformity with recording informa- 
tion by energy generating means (such as a piezo- 
40 electric element, a resistance heat generating 
member or the like) contained in the recording 
head, the reference numeral 2 denotes a carriage 
carrying the recording head 1 thereon and movable 
in the main scanning direction, the reference nu- 
45 meral 3 designates a carriage shaft slidably sup- 
porting the carriage 2, the reference numeral 4 
denotes a recording medium, and the reference 
numeral 5 designates a feed roller for conveying 
the recording medium in conformity with the re- 
st) cording situation. 

The reference numeral 6 denotes a p ulse mo- 
tor which is a drive source for the feed roller 5 and 
for effecting automatic paper supply, the reference 
numeral 7 designates a pump carriage capable of 
55 recovering a cap unit and movable in parallelism to 
the carriage shaft 3. the reference numeral 8 de- 
notes a guide shaft for guiding the parallel move- 
ment of the pump carriage 7, and the reference 
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numeral 9 designates a return spring for biasing 
the pump carriage 7 rightwardly as viewed in Fig- 
ure i. The pump carriage 7 is provided with an arm 
7a, in the fore end portion of which there is formed 
an aperture 7b into which a projection 2a provided 
on the right side of the carriage can fit. The projec- 
tion 2a fits into the aperture 7b when the carriage 2 
is moved to the left, thereby preventing the car- 
riage 2 from vertically pivoting when a cap 17 is 
capped on the discharge port surface of the re- 
cording head i . As shown in Figure 2. one end of a 
leaf spring 10 having resiliency in the direction of 
movement of the carriage is fixed to the rear of the 
pump carriage 7. Further, the other end of the leaf 
spring 10 is held so as to be nipped by a slide 
gear supporting bed 12 which supports a slide gear 
11. The slide gear supporting bed 12 is provided 
for movement along a slide shaft 13 in the direction 
of movement of the carriage. Accordingly, the slide 
gear 11 is stopped in a position in which it is 
pressed by the resilient force of the leaf spring 10. 
Therefore, the carriage 2 is moved and the projec- 
tion 2a of the carriage 2 bears against the arm 7a 
of the pump carriage 7 and is moved with the 
latter, whereby the slide gear 1 1 is moved in the 
direction of movement of the carriage. 

The slide gear 11, as shown in Figure 3, is in 
meshing engagement with a gear independently 
rotated in parallelism to the direction of movement 
of the carriage. In Figure 3, the reference numeral 

14 designates a feed gear for transmitting a drive 
force to a sheet feed gear, the reference numeral 

15 denotes an ASF (automatic sheet feeder) gear 
for transmitting the drive force of an ASF, and the 
reference numeral 16 designates a pump gear for 
transmitting the drive force to the suction recovery 
device. The pump gear 16 comprises two gears 
made integral with each other, and the left gear 
16b is in meshing engagement with the pump cam 
28 of the suction recovery device. Accordingly, 
depending on the stopped position of the carriage 
2, the siide gear 11 meshes with one "of" the gears 
14, 15 and 16 through the pump carriage 7 and the 
leaf spring 10 so that the drive force of the pulse 
motor 6_can be selectively transmitted. 

Figure 4 is a cross-sectional view showing the 
details of the capping unit. 

The cap 17 is formed by the use of an elastic 
member of rubber or the like urged against the 
outer edge portion of the discharge port surface of 
the head with elasticity, and has a vent hole 17a 
and a driving space 17b. Also, the cap 17 is 
supported by a cap holder 18. which is held by a 
holder 19. A projection 18a which is like a rod 
having its top end portion extending through the 
rear wall of the holder 19 is formed on the back of 
the cap holder 18. and a coil spring 20 is fitted on 
this projection 18a. An E-ring 21 for regulating the 



movement of the cap holder 18 toward the head is 
mounted on the tip end portion of the projection 
18a. The cap holder 18 is movable to the left and 
right as viewed in Figure 4 relative to the holder 19 

5 by a guide, not shown, which is provided on the 
holder 19, and the holder 19 is movable in the 
direction indicated in Figure 4 relative to the pump 
carriage 7 by a guide, not shown, which is provided 
on the pump carriage 7. 

70 A groove 19a is formed in the rear of the 

holder 19. and a rail 22 is inserted in the groove 
19a. The rail 22 is divided into two upper and lower 
rails (in this case, the rails 22a and 22b should only 
move independently of each other, and a single rail 

75 may be divided into two intermediately thereof 
even if the two are independent of each other), and 
the lower rail 22b is used to move the holder 19 
forwardly and backwardly relative to the recording 
head 1 , and the upper rail 22a is used to open and 

20 close an atmosphere release valve 23. A rail arm 
portion 22c is provided on the back of the rail 22, 
and a rail dowel 22d is provided on the fore end of 
the rail arm portion 22c. The rail 22 is stopped by a 
pump base 25, as shown in Figure 5. 

25 The atmosphere release valve 23 is provided 

on the back of the holder 19 and is biased leftwar- 
dly by a spring 24. Accordingly, the atmosphere 
release valve 23 is movable to the left and right 
along the rail 22a as viewed in Figure 4. The 

30 mounting of the atmosphere release valve 23 is 
accomplished by inserting it from above the holder 
19 and fixing it. Also, the atmosphere release valve 
23 lies in front of the vent hole 17a provided in the 
cap 17, and by this vent hole 17a being closed by 

35 the atmosphere release valve 23. the space 17b 
can be hermetically sealed. An ink absorbing mem- 
ber 69 is disposed on the bottom of the cap 17. 
and absorbs and retains ink during the suction of 
the ink to thereby prevent the desiccation of the 

io nozzle during capping. 

The rail 22 is formed of a resilient material, and 
when viewed from the upper portion of the printer, 
it is of a shape which protrudes toward the record- 
ing head 1 as shown in Figures 7A - 70, Accord- 

45 ingly, the projection 2a of the carriage 2 bears 
against the arm 7a of the pump carriage 7, the 
pump carriage 7 and the carriage 2 are moved 
together, the holder 19 and the atmosphere release 
valve 23 are moved along the shape of the rail 22, 

so and at the stage of Figure 78, the cap 17 is urged 
against the discharge port surface of the head. 

When as shown in Figure 1 , the carriage 2 is in 
the printing range, the pump carriage 7 is biased 
by the return spring 9 and bears against the side of 

55 the pump base 25 as shown in Figure 7A. In this 
state, the cap 17 is in such a positional relation that 
it does not overlap with the recording head 1. and 
the atmosphere release valve 23 is not closing the 
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vent hole 17a. 

When the carriage 2 is then moved leftwardly 
beyond the printing range and the projection 2a 
bears against the arm 7a and the carriage 2 is 
further moved leftwardly. the atmosphere release 
valve 23 and the holder 19 move along the rails 
22a and 22b, and when the carriage 2 is moved to 
the position of Figure 7B, the cap 17 is urged 
against the discharge port surface of the recording 
head 1. The urge force at this time is about 300 g 
by the spring 20. At this time, as regards the 
position in which as shown in Fgiure 78, the holder 
19 bears against the rail 22 and the position in 
which the atmosphere release valve 23 bears 
against the rail 22. the rail 22 deviates by a dis- 
tance t in the lengthwise direction and therefore, 
the atmosphere release valve 23 has not climbed 
up the rising positions of the rails 22a and 22b and 
has not closed the vent hole 17a of the cap 17 
even if the rising angle and the amount of displace- 
ment of the rail 22 remain unchanged, and there- 
fore the space 17b between the cap 17 and the 
recording head 1 is in communication with the 
atmosphere and the recording" head 1 is not 
pressed by capping and thus, the non-discharge by 
the recession of meniscus in the discharge port 
portion does not occur. 

When the carriage 2 is further moved to the left 
and the atmosphere release valve 23 has climbed 
up the rail 22a, the atmosphere release valve 23 
closes the vent hole 17a of the cap 17 and the 
space 17b becomes hermetically sealed. When 
from this state, the carriage 2 is further moved to 
the left and comes to the position of Figure 7C, the 
slide gear 1 1 comes into meshing engagement 
with the pump gear 16 and the suction recovery 
device operates. At this time, a suction tube 26 is 
connected to the cap 17 as shown in Figures 4-6 
and the other end thereof is connected to a cyl- 
inder 27 as shown in Figure 5 and therefore, nega- 
tive pressure produced in this cylinder 27 is di- 
rected to the space 17b through the suction tube 
26. 

8y the carriage 2 being located at the position 
of Figure 7C, the rotational force of the pulse motor 
6 is transmitted to the pump gear 16 — the gear 
16b — the gear portion of the pump cam 28 in the 
named order. The pump cams 28 and 29 are made 
integral with a positioning dowel, not shown, and 
are rotatable relative to the pump cam shaft 30. 
Elliptical groove portions are provided in the op- 
posed surfaces of the pump cams 28 and 29 as 
shown in Figure 6 so that the opposite ends of a 
parallel pin 32 integrally coupled to a piston 31 
may be slidable. and the parallel pin 32 moves up 
and down in response to the rotation of the cams 
to thereby move the piston 31 up and down. 

Also, as shown in Figure 5. the pump cam 29 



is provided with a projection 34 for depressing one 
end of a pump flag 33. which is rotatable about the 
guide shaft 8. A transmission type sensor 35 is 
provided at a location opposed to the other end 

5 portion 33a of the pump flag 33 (the lower portion 
of the carriage 2 shown in Figure 1). While the 
projection 34 is rotated and bears against one end 
of the pump flag 33. the other end portion 33a of 
the pump flag 33 intercepts light rays sent from the 

io light emitting portion of the transmission type sen- 
sor 35 to the light receiving portion thereof, where- 
by from this point of time at which the light rays 
are intercepted, the pulse number of the pulse 
motor 6 is controlled and thus, the position control 

75 of the suction recovery device becomes possible. 

When from this state, the projection 34 is fur- 
ther rotated and comes out of engagement with 
one end of the pump flag 33, the pump Nag 33 is 
reversely rotated about the guide shaft 8 by the 

20 gravity thereof or the resilient force of a spring. 
Thus, the light rays emitted from the transmission 
type sensor 35 become able to be transmitted 
through the other end 33a of the pump flag 33. The 
pump flag 33 is stopped from rotating by a stop- 

25 per, not shown, which is provided on the pump 
base 25. On the right side of the pump cam 28, 
there are provided a cam 28b for guiding the dowel 
portion 22d of the arm 22c provided on the rail 22a 
and a cam (not shown) for guiding a rubbing lever 

30 36. The rubbing lever 36 is supported by the pump 
base 25 and is rotatable relative to the recording 
head 1 . The rear of the rubbing lever 36 is guided 
by a cam, not shown, which is provided on the 
right side of the pump cam 28, and is subjected to 

35 rotation when it rides onto this cam so that a 
rubbing member 37 (which is provided at the right 
of the rubbing lever 36 and is formed, for example, 
of an ether polyurethane continuous porous ma- 
terial) can be advanced to a position in which it 

-so overlaps with the recording head 1. With the rub- 
bing member 37 advanced, the carriage 2 is 
moved from left to right until it comes to the front 
face of the rubbing member 37, whereby ink, impu- 
rities, etc. on the discharge port surface of the 

•*5 recording head 1 are removed and the discharge 
stability of the recording head 1 is secured. The 
pressure contact force of the rubbing member 37 
against the recording head 1 can be provided by 
the use of the resilient force of the rubbing mem- 

50 bee 37 itself or by a resilient member being dis- 
cretely provided rearwardly of the rubbing member 
37 (the pressure contact force is e.g. of the order 
of 100 g). 

As shown in Figures 5 and 6, a projection 28c 
.55 is provided on the upper portion of the pump cam 
28. and this projection 28c presses the rear of the 
holder 19. whereby the rail 22b and the cap 17 are 
elasticaily deformed to thereby introduce air into 
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the discharge ports and remove a minute bubble 
which is a cause of unsatisfactory printing. This 
minute bubble is discharged out of the head with a 
large bubble which is formed by the introduction of 
air. Also, when the cam 28b is liberated from the 
dowel portion 226 of the arm 22c, the rail 22a 
releases the pressure to the atmosphere release 
valve 23, which is thus pushed back by the resilient 
force of the spring 24, and atmosphere is intro- 
duced into the cap 17 which has so far been 
hermetically sealed- 
Further, in order to secure the discharge stabil- 
ity of the recording head 1, a wiper 38 is provided 
on the right side plate of the pump base 25. This 
wiper 38 is, for example, a silicone rubber plate 
having a thickness of 0.3 mm, and is fixed so as to 
normally overlap with the recording head 1 (the 
amount of overlap thereof is e.g. 1.0 mm). Thus, 
whenever the recording head 1 passes the front of 
the wiper 38 f the discharge port surface is wiped 
by the wiper, whereby paper powder, dust, ink 
dregs, etc. adhering to the discharge port surface 
are removed. 

The recovery operation will now be described 
with reference to Figures 7A - 7D and the timing 
chart of Figure 8. 

When a recovery operation signal is given to 
the CPU (or MPU) of the control unit, the carriage 2 
is moved from the printing area to an area in which 
the suction recovery device is operable. The dis- 
charge port surface of the recording head 1 is 
cleaned when the head passes the front of the 
wiper 38 during this process of movement. 

The projection 2a of the carriage 2 then bears 
against the arm portion 7a of the pump carriage 7, 
and they move leftwardly as a unit as viewed in 
Figure 7A. The holder 19 and the atmosphere 
release valve 23 climb the inclined surfaces of the 
rails 22a and 22b and at first, the surface portion of 
the cap 17 comes into pressure contact with the 
recording head 1. At this time, as shown in Figure 
7B. the position in which the holder 19 and the 
atmosphere release valve 23 are in contact with the 
rail 22 deviates by I and therefore, the cap 17 is 
not closed and the discharge ports are not pressed 
and the discharge by capping does not occur. 

When from this state, the carriage 2 is further 
moved to the left, it comes to a position in which 
the suction recovery device is driven. In this state, 
the atmosphere release valve 23 has already 
closed the vent hole 17a of the cap 17 and the 
space 17b between the recording head 1 and the 
cap 17 is hermetically sealed. 

Hereupon, the pump cams 28 and 29 begin to 
rotate and at first, the projection 34 on the surface 
of the pump cam 29 pushes up one end of the 
pump flag 33 and the other end portion 33a of the 
pump flag 33 intercepts the light rays of the trans- 



mission type sensor 35 disposed in the lower por- 
tion of the carriage 2. This position is defined as 
the initial position of the suction recovery device 
and the pulse number of the pulse motor 6 is 
5 controlled. When from this state, the pump cams 
28 and 29 further rotate and the projection 34 
passes the pump flag 33, the pump flag 33 returns 
to its original position and the light rays of the 
transmission type sensor 35 become non-intercept- 
w ed. When the pump cam 28 further rotates, the 
rear of the rubbing lever 36 is subjected to a 
moment by a cam (not shown) provided on the 
right side of the pump cam 28, with a result that 
the rubbing lever 36 is subjected to rotation and 
15 the rubbing member 37 advances to a position in 
which it overlaps with the recording head 1. Here, 
the rotation of the pump cam 28 is once stopped 
and the carriage 2 is moved rightwardly so as to 
pass the rubbing member 37. At this time, the 
20 discharge port surface of the recording head 1 is 
rubbed by the rubbing member 37, whereby ink, 
solids, etc. adhering to the discharge port surface 
are removed. 

The carriage 2 is then moved leftwardly again 
25 and is set to a position in which the driving of the 
suction recovery device becomes possible. Then, 
the pump cam 28 is rotated to press the rear of the 
holder 19 and the cap 17 is brought into pressure 
contact with the discharge port surface of the re- 
30 cording head 1 and further, air is introduced into 
the discharge ports, whereafter the piston 31 is 
depressed by the rotation of the pump cams 28 
and 29. Negative pressure produced in the cylinder 
27 at this time acts on the space formed in the cap 
35 1 7, through the suction tube 26. and sucks the ink 
in the discharge ports. Thereby, minute bubbles in 
the discharge ports which are the cause of unsatis- 
factory discharge and dust, impurities, etc. adher- 
ing to the discharge port surface are removed. 
40 However, if this state is kept, the ink sucked 

from the discharge ports of the recording head 1 
remains in the cap 17 and the suction tube 26, and 
this ink will again adhere to the discharge port 
surface to cause non-discharge and the deflection 
45 of the direction of discharge, thus aggravating the 
accuracy of the short position of ink droplets. Also, 
the ink scattered when the recording head is wiped 
by the wiper 38 may contaminate the interior of the 
recording apparatus, 
so So. in order to solve this problem, in the 

present embodiment, design is made such that the 
dowei 22d provided at the fore end of the rail 22 is 
pulled rearwardly by the cam 28b and the rail 22a 
is eiastically deformed and pulled rearwardly and 
55 the atmosphere release valve 23 is retracted. 
Thereby, the vent hole of the cap 17 is opened, the 
space 17b in the cap 17 is communicated with the 
atmosphere, the ink suction from the discharge 
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pons is stopped, air flows into the cap through the 
vent hole 17a due to the negative pressure in the 
cylinder 27 and is sucked into the cylinder 27 with 
the ink in the space 17b. Accordingly, ink overflow 
does not occur in the cap 17 and the ink adhering 
to the discharge port surface is removed. By the 
pump cam 28 further rotating, tne rearward pull of 
the rail 22a is released and the rail 22a restores its 
original shape by its resiliency, and the vent hole 
17a is again closed by the atmosphere release 
valve 23. Thus, one sequence of recovery opera- 
tion is terminated. 

When ink is to be sucked in a great deal, for 
example, when the discharge ports are to be filled 
with ink from a new ink cartridge, as shown in 
Figure 8. the forward and reverse rotations of the 
pump* cam 28 are repeated before the atmosphere 
release valve 23 is opened, whereby the piston 31 
is repetitively moved up and down so taht the ink 
may be continuously sucked. 

Also, the cylinder 27 is pressurized when the 
piston 31 is moved upwardly, and the sucked ink is 
discharged as waste ink from a waste ink intake 
port 91 through a waste ink tube 90 into a waste 
ink reservoir (not shown) in an ink cartridge 92. 

[Second Embodiment] 

Figure 9 is a schematic perspective view show- 
ing the essential portions of a second embodiment 
of the present invention. 

The difference of this embodiment from the 
aforedescribed embodiment is that an atmosphere 
release valve 39 (having the same function as that 
of the atmosphere release valve 23) and a holder 
40 (having the same function as that of the holder 
19) are constructed so as not to deviate in the 
direction of movement along the rail. Thus, is in the 
aforedescribed embodiment, the two are horizon- 
tally spaced apart from each other by I , whereas 
in the present embodiment, the two are disposed 
so as to overlap with each other in the vertical 
direction, and are arranged so as not to have any 
deviation in the horizontal direction (the direction of 
movement along the rail). Design is also made 
such that the rising position of a rail 41 a along 
which the atmosphere release valve 39 moves is 
delayed with respect to the rising position of a rail 
41b. and at the moment of capping, the atmo- 
sphere release valve 39 has not yet climbed up the 
rail 41 a and the atmosphere is in communication 
with the interior of the cap 17. Thereby, the press- 
ing agains the discharge ports curing capping can 
be eliminated. 



[Third Embodiment] 



Figure 10 is a schematic perspective view 
showing the essential portions of a third embodi- 
ment of the present invention. 

In the embodiment of Figure 9. the rising posi- 
5 tions are made to differ from each other, whereas 
in this embodiment, the rising angles of the rails 
44a and 44b of a rail 44 are made to differ from 
each other so that the timing at which the at- 
mosphere release valve 39 closes the vent hole 
jo 17a may be delayed in time with respect to cap- 
ping. 

[Fourth Embodiment] 

75 

Figure 11 is a schematic perspective view 
showing the essential portions of a fourth embodi- 
ment of the present invention. 

In this embodiment, the end portion of the rail 

20 is not divided so that with the rail kept single, an 
atmosphere release valve 45 and a holder 46 may 
be driven, and the atmosphere release valve 45 
and the holder 46 are installed with a sufficient 
spacing kept therebetween. By such a construction. 

25 the plan view movement of the atmosphere release 
valve 45 can be delayed in time with respect to 
capping. The present embodiment enables the 
shape of the rail to be simplified, and becomes 
easy to manufacture. 

30 The suction recovery device in the liquid jet 

recording apparatus common to the above-de- 
scribed embodiments is a suction recovery device 
in a liquid jet recording apparatus in which the 
discharge port surface of a recording head is 

35 capped by a cap in response to the movement of a 
carriage carrying said recording head thereon and 
which is provided with an atmosphere release valve 
for introducing the atmosphere into said cap after 
the suction of ink from the discharge ports and 

40 wherein provision is made of one or more rails 
disposed on the back of said cap in parallelism to 
the direction of movement of said cap. and driving 
means for providing a time difference between the 
capping drive timing of said cap and the valve 

45 closing timing of said atmosphere release valve in 
response to the movement of said carriage to the 
suction recovery position and therefore, the cap- 
ping drive of the cap and the valve closing drive of 
the atmosphere release valve can be effected with- 

so out the provision of an exclusive actuating member 
of complicated construction. 

If in the suction recovery device in the liquid jet 
recording apparatus, design is made such that the 
valve closing timing of said atmosphere release 

55 valve is delayed with respect to the capping drive 
timing of said cap, the interior of the cap wilt be 
pressurized during capping, whereby the discharge 
ports can be prevented from being pressed. 
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If a level difference having its fore end portion 
bulged out toward the head is provided in said rail 
portion which responds to said two drive timings, 
the atmosphere release vaive and the cap driving 
mechanism can be driven in response to the move- 
ment of the carriage to the suction recovery area. 

Where said rail is plural, if the level difference 
portion of the rail for the capping drive of said cap 
is provided more toward the printing area relative 
to the level difference portion of the rail for the 
valve closing of said atmosphere release valve or 
the level difference portion of the rail for the valve 
closing of said atmosphere release valve is pro- 
vided at the same location as the level difference 
portion of the rail for the capping drive of said cap 
and design is made such that the angle of inclina- 
tion thereof is gentle, a series of operations for 
suction recovery can be automatically performed in 
conformity with the movement of the carriage and 
the state of contact of each member with the rails. 

Reference is now had to Figures 12 to 16 to 
describe embodiments of a suction recovery de- 
vice in a liquid jet recording apparatus in which the 
discharge port surface of a recording head is 
capped by a cap in response to the movement of a 
carriage carrying said recording head thereon and 
which is provided with an atmosphere release valve 
for introducing the atmosphere into said cap after 
the suction of ink from the discharge ports and 
wherein provision is made of one or more rails 
disposed on the back of said cap in parallelism to 
the direction of movement of said carriage and 
having resiliency, and driving means for effecting 
the back and forth driving of said cap and the 
opening-closing drive of said atmosphere release 
valve by the use of the pressure force of said rail 
or rails deformable in conformity with the contact 
movement of an actuating member movable in 
response to the movement of said carriage. 

In order to provide said pressure force, it is 
desirable that at least the movable end side of said 
rail or rails be formed of an elastically deformable 
material. Also, a portion of said rail or rails may use 
a material differing from the material of the essen- 
tial portion. Also, said rail or rails may be provided 
with at least one hinge. 

Further, design may be made such that said 
rail or rails are moved as means for effecting the 
back and forth driving of the atmosphere release 
valve and the cap. 

According to the above-described means, a 
cap holder moves in response to the movement of 
the carriage to the suction recovery area, and an 
arm as an actuating member provided on this cap 
holder and the atmosphere release valve are op- 
erated under the pressure of the rail or rails. Ac- 
cordingly, it becomes possible to effect the cap- 
ping drive of the cap and the valve closing drive of 



the atmosphere release valve without an exclusive 
actuating member of complicated construction 
which is operable in response to the movement of 
the carriage being provided on each of the cap and 
5 the atmosphere release valve. 

At least a portion of the rail or rails is endowed 
with a resilient force or a hinge and the actuating 
member bears against that portion or the vicinity 
thereof, whereby the rail or rails are deformed, and 

ro a capping drive member for the cap and a drive 
member for the atmosphere release valve are 
pressed. Accordingly, a driving moment can be 
provided by only the rail or rails and thus, the 
simplification of the construction becomes possible. 

*5 Also, instead of the deformation of the rail or 

rails, the rail or rails can be moved in the vertical 
direction to thereby effect the opening-closing drive 
of the atmosphere release valve and therefore, 
likewise a driving moment can be provided by only 

20 the rail or rails and thus, the simplification of the 
construction becomes possible. 



(Fifth Embodiment] 

25 

Figure 12 is a schematic perspective view 
showing the essential portions of a fifth embodi- 
ment of the present invention. 

This embodiment, as compared with the con- 

30 struction of Figure 9 in which the fore end portion 
42 is made thin, is characterized in that a resilient 
plate 43 of a material differing from the material of 
a rail 44 (which is formed of a plastic material) is 
provided in this portion. The material of this resil- 

35 ient plate 43 may be, for example, stainless steet 
for spring. 

As in the case of Figure 9. when the pump 
carriage arrives at the resilient plate 43, an at- 
mosphere release valve 39 is pressed under the 

40 resilient deformation of the resilient plate and the 
valve is closed. During the driving of the atmo- 
sphere release valve 39, the rail 44 is subjected to 
great resilient deformation and therefore is liable to 
be subjected to the stress by repetitive load, but 

45 by using the resilient plate 43 of a material strong 
to repetitive load as in the present embodiment, it 
becomes difficult for the rail to be subjected to the 
influence of a variation with time. 

Also, in the embodiment of Figure 9, the rising 

so angles are made to differ from each other, whereas 
in the present embodiment, the rising positions of 
the rails 44a and 44b are made to differ from each 
other so that the timing at which the atmosphere 
release valve 39 is closed may be delayed in time 

55 with respect to capping and the interior of the 
space 17b may not be pressurized during the 
capping by the cap. 
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[Sixth Embodiment) 

Figure 13 is a schematic perspective view 
showing the essential portions of a sixth embodi- 
ment of the present invention. 

In the embodiment of Figure 12. the atmo- 
sphere release valve 39 is driven by the use of the 
resilient plate 43. whereas in the present embodi- 
ment, a movable portion 45 is provided on the back 
of a rail in the mounting portion for the atmosphere 
release valve. Therefore, the fore end portion of the 
upper rail 44a is separated, a leaf spring 45a is 
fixed to the body side and the fore end thereof 
presses the rail 44c on the separated side. The rail 
44c is pivotally coupled to the end portion of the 
rail 44a by a hinge 45b. In this construction, the rail 
44a- is not resiliency deformed, but the rail 44c 
pivots about the hinge 45b. In this case, the resil- 
ient deformation of the rail 44a is not utilized and 
therefore, fatigue destruction or crack attributable 
to the repetition of resilient deformation does not 
occur to the rail 44a. 

Although the hinge has been shown as being 
provided at one location, hinges may also be pro- 
vided at a plurality of locations. By providing a 
plurality of hinges, the freedom of movement of the 
rail is increased and a varying movement can be 
obtained. Also, the hinge has been shown as being 
provided on the upper rail, but alternatively, it may 
be provided on the lower rail. 

[Seventh Embodiment] 

Figure 14 is a schematic perspective view 
showing the essential portions of a seventh em- 
bodiment of the present invention. 

In each of the aforedescribed embodiments, 
the opening and closing of the atmosphere release 
valve 39 is effected by the use of the resiiient 
deformation of the rail, whereas in the present 
embodiment, the opening and closing of the at- 
mosphere release valve is effected by moving the 
entire rail 22 (in the present embodiment, moving it 
in the vertical direction). A drive source for the 
movement of the rail 22 can be achieved by 
parallel-moving the rail perpendicularly to the plane 
of movement thereof by an unshown pump cam (or 
other means). Accordingly, in this construction, the 
rails 22a and 22b are not integral with each other, 
but are independent of each other. Although only 
the upper rail 22a is shown, it is also possible to 
move the lower rail 22b in a similar manner to 
thereby effect the opening and closing of the cap 
17. 



[Eighth tmbodiment] 



Figure 15 is a schematic perspective view 
showing the essential portions of an eighth embodi- 
ment of the present invention. 

In this embodiment the upper rail 44a and 

5 lower rail 44b of the rail 44 of Figure 13 are 
separated from each other and the opposite sides 
of the upper rail 44a are supported by a pair of 
arms 46a, 46b and a pair of hinges 46c. 46d so 
that the entire upper rail 44a can move in the 

w direction of movement of the carriage (the horizon- 
tal direction). The upper rail 44a has an inclined 
portion in the direction of thickness thereof, and the 
atmosphere release valve 39 moves up and down 
along the inclined portion in conformity with the 

75 movement of the upper rail 44a, whereby the open- 
ing and closing of the valve is effected. 

Again in the present embodiment, not only the 
upper rail 44a but also the lower rail 44b can be 
designed to be moved. In this case, by each rail 

20 being independently moved to the left and right, 
the opening-closing drive of the atmosphere re- 
lease valve 39 and cap 17 can be accomplished. 

25 (Ninth Embodiment] 

Figure 16 is a schematic perspective view 
showing the essential portions of a ninth embodi- 
ment of the present invention. 

30 In each of the aforedescribed embodiments, 

the rails are of rectangular cross-sectional shape, 
whereas this embodiment is characterized in that 
use is made of an upper rail 47a having in the 
lower portion thereof a protrusion 47c protruding in 

35 the direction opposite to the cap 17 and this upper 
rail 47a is made vertically movable. In this embodi- 
ment, the atmosphere release valve 39 is closed 
when the upper rail 47a is moving so that the flat 
surface thereof may bear against the atmosphere 

-to release valve 39. When the upper rail 47a is mov- 
ing upwardly, the protrusion 47c is opposed to the 
atmosphere release valve 39 and the tatter is 
opened. 

In this case, as shown in Figure 16, centers of 
J5 rotation 47f and 47g can be provided in the end 
portions of arms 47d and 47e formed at the op- 
posite ends of the rail and design can be made 
such that the upper rail 47a is pivoted with those 
centers of rotation as a fulcrum. 
50 In Figure 16. there has been shown an exam- 

ple in which the protrusion 47c is formed on the 
upper rail 47a and the latter is pivoted, but there 
can also be adopted a construction in which a 
protrusion 47c is provided on the lower rail 47b and 
55 the latter is moved. 

In a suction recovery device in a liquid jet 
recording apparatus in which the discharge port 
surface of a recording head is capped by a cap in 
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response to the movement of a carriage carrying 
said recording head thereon and which is provided 
with an atmosphere release valve for introducing 
the atmosphere into said cap after the suction of 
ink from the discharge ports, provision is made of 
one or more rails disposed on the back of said cap 
in parallelism to the direction of movement of said 
carriage and having resiliency, and driving means 
for effecting the back and forth drive of said cap 
and the opening-closing drive of said atmosphere 
release valve by the use of the pressure force of 
said rail deformed in conformity with the contact 
movement of an actuating member moving in re- 
sponse to the movement of said carriage and 
therefore, it becomes possible to effect the capping 
drive of the cap and the opening-closing drive of 
the atmosphere release valve without providing an 
exclusive actuating member of complicated con- 
struction. 

In the suction recovery device in the liquid jet 
recording apparatus, at least the movable end side 
of said rail or rails is formed of a resiliency defor- 
mable material or a portion of said rail or rails uses 
a material differing from the material of the essen- 
tial portion thereof or a hinge is provided, whereby 
said pressure force can be provided simply. 

In the suction recovery device in the liquid jet 
recording apparatus, said rail or rails are moved 
and therefore, the driving for the back and forth 
movement of the atmosphere release valve and the 
carriage can be accomplished by a simple con- 
struction like that which endows the rail or rails with 
a resilient force. 

Reference is now had to Figures 17 to 21 to 
describe an ink jet recording apparatus provided 
with a recovery device in which a cap of elastic 
material is urged against the discharge port surface 
of a recording head to produce negative pressure 
in said cap and suck ink in the discharge ports and 
a flow path for communicating the interior of said 
cap with the atmosphere and a pressure contact 
portion for an opening-closing valve member are 
provided in said cap or a portion integral therewith, 
whereby the joint portion of a tube can be elimi- 
nated to thereby eliminate a problem or disconnec- 
tion or the like and the assembling work can be 
improved and moreover, even if the cap moves, 
the position thereof relative to the opening-closing 
valve can be maintained as it is and the hermeti- 
cally sealing function of said opening-closing valve 
can be improved. 

Description will also be made of an ink jet 
recording apparatus in which, in addition to the 
above-described construction, positioning means 
for fitting to a carriage carrying the recording head 
thereon is provided on a cap supporting member 
for supporting said cap. whereby the positional 
deviation between the cap and the discharge port 



surface can be eliminated to thereby enable the 
recovery operation to be accomplished more reli- 
ably. 

Description will also be made of an ink jet 
5 recording apparatus provided with a recovery de- 
vice in which, in addition to the above-described 
construction, a cap holder for holding said cap is 
pivotally mounted on said cap supporting member, 
whereby the intimate contact of the cap with the 

w discharge port surface of the recording head can 
be enhanced easily. 

Description will further be made of an ink jet 
recording apparatus provided with a recovery de- 
vice in which, in addition to the above-described 

75 construction, said opening-closing valve member is 
carried on said cap holder, whereby the hermeti- 
cally sealing function of the opening-closing valve 
for atmosphere release during the opening thereof 
can be further improved easily. 

20 Referring to Figure 17, in the back of the cap 

17 formed of an elastic material such as rubber or 
plastic, there are formed a negative pressure in- 
troduction hole 66 to which is connected a tube 65 
leading to the suction pump 22. and a flow path 67 

25 for communication with the atmosphere. 

The cap 17 is integrally held by a cap holder 

63. 

The cap holder 63 is supported on a cap 
carriage 62 for movement in the longitudinal direc- 

30 tion thereof through a support rod 68, a support pin 
69 and a return spring 70 and is also supported for 
pivotal movement within a predetermined range 
about the support pin 69. 

A valve member 72 biased in a direction to 

35 open by a valve spring 71 is mounted at a location 
on the cap holder 63 which is opposed to the flow 
path 67. 

This valve member 72 is for opening and clos- 
ing the flow path 67 to thereby communicate the 
ao interior of the cap 17 with the atmosphere and cut 
off the communication. 

Further, a push pin 73 for operating the valve 
member 72 is slidably mounted on the cap car- 
riage 62. 

45 Figure 20 is a time chart showing the oper- 

ations of the cap 17, the atmosphere release valve 
(valve member 72) and the suction pump 22 of the 
recovery device of Figure 17 and a variation in the 
pressure in the cap 17. 

so The operation of the suction recovery device in 

the ink jet recording apparatus according to the 
present invention will hereinafter be described with 
reference to Figures 1 7-20. 

In Figure 17 which shows the state at the 

55 starting point of time in Figure 20, the cap 17 is 
opened, the atmosphere release valve 72 is 
opened, the suction pump 22 is stopped from 
operating and the interior of the cap 17 is in the 

10 
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atmospheric pressure state. 

In Figure 1 8 which shows the state at a point of 
time A which is Ti after the start of the operation in 
Figure 20. the cap 17 envelops the discharge port 
surface 1A of the recording head 1, and the at- 
mosphere release valve 72 is shown as being 
opened. 

The pump 22 is not yet in operation. 

At this time, the interior of the cap 17 is in the 
atmospheric pressure state and the pressurization 
in the discharge ports of the recording head by the 
cap 17 being elastically deformed during capping 
to thereby decrease the volume in the cap 17 is 
prevented. 

Figure 19 shows the state at a point of time 8 
which is T, +T 2 after the start of the operation. 

In this state, the push pin 73 is pushed in the 
direction of arrow by a drive source, not shown, to 
push the atmosphere release valve 72 into pres- 
sure contact with the end surface of the flow path 
67 (the portion pressure-contacted by the opening- 
closing valve member 72), whereby the flow path 
67 for communication with the atmosphere is shut 
off. 

So, from this point of time, the suction pump 
22 is driven to suck the air in the cap 17 and bring 
the interior of the cap 17 into a negative pressure 
state. 

The ink in the discharge ports of the recording 
head 1 is sucked out by this negative pressure. 

While the negative pressure of the pump 22 is 
being produced after the ink suction has been 
effected for a predetermined time, the push pin 73 
is retracted to open the valve member (atmosphere 
release valve) 72 and thereby communicate the 
interior of the cap 1 7 with the atmosphere. 

In Figure 20. a point of time C after the lapse 
of time T 3 from the point of time B corresponds to 
the time when this communication with the at- 
mosphere is being effected. 

Also, the state of the recovery device during 
the communication with the atmosphere is the 
same as the state of Figure 17. 

The air stream created by the communication 
with the atmosphere being thus effected while 
there is the suction force of the pump is utilized to 
blow off ink droplets adhering to the discharge port 
surface 1A of the recording head 1 and also suck 
out the ink collected in the cap 17. 

Figure 19 shows a state in which the cap 17 is 
in its enveloping position and the atmosphere re- 
lease valve 72 also is in its enveloping position, 
that is, a state when the ink is sucked. 

In this case, relative positional deviation by the 
tolerance of fit between the projection 61 of the 
carriage 2 and the hole 64 in the cap carriage 62 or 
positional deviation relative to the cap carriage 62 
due to the rotation of the cap 17 about the support 



pin 69 occurs, but in the above-described embodi- 
ment, the opening-closing valve member 
(atmosphere release valve) 72 is mounted on the 
cap holder 63 integrally coupled to the cap 17 and 
5 therefore, the valve member 72 does not positional- 
ly deviate relative to the flow path 67 for commu- 
nication with the atmosphere and the flow path 67 
is reliably enveloped. 

According to the embodiment described above. 
to the flow path 67 for communication with the at- 
mosphere is formed in the cap 17 itself and the 
valve member 72 for opening and closing the flow 
path 67 is mounted on the cap holder 63 (the 
portion which is substantially integral with the cap 
is 17) integrally assembled to the cap 17 and there- 
fore, there is provided an ink jet recording appara- 
tus provided with a recovery device in which, as 
compared with the prior-art structure, the joint por- 
tion of the tube can be eliminated to eliminate a 
20 problem of disconnection or the like and the as- 
sembly work can be improved and moreover, even 
if the cap 17 moves, the position thereof relative to 
the opening-closing valve 72 can be maintained as 
it is and the hermetically sealing function of the 
25 opening-closing valve 72 can be improved. 

Figure 21 is a side view showing another em- 
bodiment of the atmosphere release valve of the 
recovery device in the ink jet recording apparatus 
according to the present invention. 
30 In this embodiment, an atmosphere release 

valve (valve member) 72 is formed integrally with 
the cap holder 63. and this valve member 72 is 
supported on the body portion of the cap holder 63 
by a spring portion 75 of small cross-sectional area 
35 having a spring property. 

This embodiment differs only in this point from 
the embodiment of Figures 17-19 and is substan- 
tially similar in the other points to the embodiment 
of Figures 17-19, and these similar points need not 
40 be described in detail. 

According to this embodiment, the same effect 
as that of the above-described embodiment is ob- 
tained and in addition, the number of parts can be 
decreased to reduce the cost. 
J5 Although not shown, the atmosphere release 

valve 72 may also be of the type which opens and 
closes the flow path 67 by a rotating movement 
using a link, instead of a straight movement. 

As is apparent from the foregoing description. 
50 there is provided an ink jet recording apparatus 
provided with a recovery device in which a cap of 
elastic material is urged against the discharge port 
surface of a recording head and negative pressure 
is produced in said cap to suck the ink in the 
55 discharge ports and in which a flow path for com- 
municating the interior of said cap with the at- 
mosphere and a portion pressure-contacted by an 
opening-closing valve member are provided in said 
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cap or a portion integral therewith and therefore the 
joint portion of a tube can be eliminated to elimi- 
nate a problem of disconnection and the assem- 
bling work can be improved and moreover, even if 
the cap moves, the position thereof relative to the 
opening-closing valve can be maintained as it is 
and the hermetically sealing function of the 
opening-closing valve can be improved. 

There is also provided an ink jet recording 
apparatus in which, in addition to the above-de- 
scribed construction, positioning means for fitting 
to a carriage carrying a recording head thereon is 
provided on a cap supporting member for support- 
ing said cap and therefore the positional deviation 
between the cap and the discharge port surface of 
the recording head is eliminated to thereby enable 
the recovery operation to be performed more reli- 
ably. 

In a suction recovery device in a liquid jet 
recording apparatus in which the discharge port 
surface of a recording head is capped by a cap in 
response to the movement of a carriage carrying 
the recording head thereon and which is provided 
with an atmosphere release valve for introducing 
the atmosphere into the cap after or during the 
suction of ink from the discharge ports, provision is 
made of one or more rails disposed on the back of 
the cap in parallelism to the direction of movement 
of the carriage, and driving means for providing a 
time difference between the timing of the capping 
drive of the cap and the valve closing timing of the 
atmosphere release valve in response to the move- 
ment of the carriage to the suction recovery posi- 
tion. 



Claims 

1 . A suction recovery device in a liquid jet record- 
ing apparatus in which the discharge port surface 
of a recording head is capped by a cap in re- 
sponse to the movement of a carriage carrying said 
recording head thereon and which is provided with 
an atmosphere release valve for introducing the 
atmosphere into said cap after or during the suc- 
tion of ink from the discharge ports, characterized 
by the provision of one or more rails disposed on 
the back of said cap in parallelism to the direction 
of movement of said carriage, and driving means 
for providing a time difference between the timing 
of the capping drive of said cap and the valve 
closing timing of said atmosphere release valve in 
response to the movement of said carriage to the 
suction recovery position. 

2. A suction recovery device according to claim 1, 
wherein the valve closing timing of said atmo- 
sphere release valve is delayed with respect the 
timing of the capping drive of said cap. 



3. A suction recovery device according to claim 1 . 
wherein a level difference portion having its fore 
end portion bulged out toward the head is provided 
on the portion of said rail or rails which responds to 

s said two drive timings. 

4. A suction recovery device according to claim 3, 
wherein when said rail is plural, the level difference 
portion of the rail for the capping drive of sard cap 
is provided more toward the printing area relative 

w to the rail for the valve closing of said atmosphere 
release valve. 

5. A suction recovery device according to claim 3, 
wherein when said rail is plural, the level difference 
portion of the rail for the valve closing of said 

is atmosphere release valve is provided at the same 
location as the level difference portion of the rail for 
the capping drive of said cap. 

6. A suction recovery device in a liquid jet record- 
ing apparatus in which the discharge port surface 

20 of a recording head is capped by a cap in re- 
sponse to the movement of a carriage carrying said 
recording head thereon and which is provided with 
an atmosphere release valve for introducing the 
atmosphere into said cap after or during the suc- 

25 tion of ink from the discharge ports, characterized 
by the provision of one or more rails disposed on 
the back of said cap in parallelism to the direction 
of movement of said carriage and having resiliency, 
and driving means for effecting the back and forth 

30 driving of said cap and the opening-closing drive of 
said atmosphere release valve by the use of the 
pressure force of said rail or rails deformed in 
conformity with the movement of an actuating 
member movable in response to the movement of 

35 said carriage. 

7. A suction recovery device according to claim 6, 
wherein at least the movable end side of said rail 
or rails is formed of a resiliently deformable ma- 
terial. 

40 8. A suction recovery device according to claim 6, 
wherein said rail or rails have at least one hinge. 

9. A suction recovery device according to claim 6, 
wherein a portion of said rail or rails uses a ma- 
terial differing from the material of the essential 

45 portion thereof. 

10. A suction recovery device according to claim 6, 
wherein said rail or rails are movable. 

11. An ink jet recording apparatus provided with a 
recovery device in which a cap of elastic material 

so is urged against the discharge port surface of a 
recording head and negative pressure is produced 
in said cap to thereby suck ink in the discharge 
ports, characterized in that a flow path for commu- 
nicating the interior of said cap with the atmo- 

55 sphere and a portion pressure-contacted by an 
opening-closing valve member are provided in said 
cap or a portion integral therewith. 

12. An ink jet recording apparatus according to 
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claim 1 1 . wherein positioning means for fitting to a 
carriage carrying said recording head thereon is 
provided on a cap supporting member for support- 
ing said cap. 

13. An ink jet recording apparatus according to 5 
claim 12. wherein a cap holder for holding said cap 

is pivotally mounted on said cap supporting mem- 
ber. 

14. An ink jet recording apparatus according to 
claim 13. wherein said opening-closing valve mem- to 
ber is carried on said cap holder. 
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